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April  1.  I9U5 

VfATgR  SUPPLY  OUTl-OOK 
MISSOL^I~APi:A!"SAS  DPAIFAOS  BASIITS 


I  The  water,  supply  outlook  for  the  !Torth  Platte  valley  is  very-  -  j 
i  good»  Por  the  South  Platte  valley  reservoir  storage  is  generally  i 
j  "below  normal  "but  near  normal  .runoff  is  expected  from  the  snov/  ; 
!  cover  in.  the  mountaans,  ■  ^ae  outlook  in  the  Arkansas  valley  is  | 
I  good*  Pujioff  from  the  watershed  will  he  ahout  normal  and  reservoir! 
j  storage  is  exceptionally  high»  Water  supply  conditions  are  not  so  | 
I  favorshle  on  the  Missouri  Pdyer  and  its  triouta^ries  in  Montana  and  j 
1  s.o:;i3  v;a.t6r  shortages  will  occur  unless  considerahly  more  snow  and  j 
[  rain  fal.l  during  April  ,  I^Iay  and  June.  j 


MISSOURI  HIVii]H  AlTD  TRI3UTAHIZS  III  MOHOAM 

JEZFIjHSOIT;  -  The  water  supply  outlook  for  the  Jefiers-on  has  improved  during 
March  with  an-  added  1  inch,  of  v;ater  iii  the  snov;  over  the  watershed.  The 
water  content  is  nov.'-  ahout  Q  inches  on  the  average  and  QO  percent  of  the 
10-year  mean.    The  prospects  are  favorahle  for  a  satisfactory  irrigation  • 
vrater  supply  for  the  season.of  19-;-5,  •  . 

MAPI  SPIT:    Likev7i-se  -for  this  draina:go  "the  March  sronns  increased"  the  average 
water  'content  of  the  snow  slightly  more  than  =1  inch  "bringing  the  total  to 
l4|-  inches.    The  present  condition  is  "better  than  it  v/as  a  3/ear  aygo  "but 
still  consideraDly  under  normal,  "The  outlook  is  not  especially  "bright  for 
a  satisfactory  runoff  this  coming  season,  '  There  is  a  pro"baDilit3/  that  there 
will  "be  a  moderate,  shortage  in  the  irrigation  supply  during  the  later  part 
of  the  coming  season.    Reservoir  stora.ge  improved  during  March  and  at  present 
is  quit 3  satisfactory.    It  can  "be  .reasona'bly  expected  that  djaring  the  spring 
thaw  additional  storage  will  he  realized,  '  Eehgen  Reservoir  nov;  holds 
227 tOOO  acre  feet  at  two-thirds  capacity, 

G-ALI.ATI1T:    The  outlook  for  the  coming  irrigation  season »s  irrigation  supply 
improved  during  March,    The  present  water  content  of  the  snow  averages 
inches  whidi  is  aoout  1  inch  under  normal.    Soil  moisture  throughout  this 
valley  is  generally  fair  and  stream  flo^-r  "below  normals    The  snov;  cover  is 
fairly  good  on  the  headv/aters  of  this  river  with  prospects  of  arriple.  water 
during  the  eB,rly  part  of  the  irrigation  sea.son.     It  is  quite  pro'ba."ble  that 
April  and  May  storms  v;ill  add  to  the  snow  cover  on  the  headwaters  of  this 
draina.ge  which  will  sustain  the  flow  for  a  satisfactory  vrater  supply  into 
late  'summer. 

MARIAS:    The  irrigation  water  c-upply  prospects  for  this  season  improved 
materially  for  the  Marias  drainage  during  March,    The  average  water  content 
of  the  snov;  is  nov;  essentially  normal  and  points  to  a  satisfactory  runoff 
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for  No  water  shortage  is  anticipated  at  this  time.    It  is  fully 

ejcpected  that  the  principal  storage  reservoirs  on  this  drainage  will  he 
filled  to  overflowing  during  the  spring  aiid  early  summer  high  flow  of  the 
streams, 

MISSOUPJ;  (Between  Helena  and  Great  -Falls)  •  _  For  this  section  of  the 
Missouri  drainage  the.  snow  cover . contains  on  the  average  aoout  7  inches  of 
water  which  is  abotit  three-quarters  of  an  i-nch.  under  normal,      March  storms 
added  nearly  tv/o  inches  to  the  snow-water  storage  in  this  section  of  the 
drainage  area.    For  the  upper  Missouri  and  its  several  tributaries  the 
outlook  is  somewhat  better  than  a  month  ago  and  in  general  the ■ situation 
indicates  that  the  runoff  for  this  season  will  "be  slightly  under  normal. 
No  marked  deficiencies  in  the  irrigation  supply  may  be  e:q)ected,  however, 
for  some  of  the  principal  tributaries  water  for  late  irrigation  may  be 
somewhat  under  the  average,  supply,  particularly  for  the  14adison,  ' 

YELLOWSroiE;  The  water  content  of  the  snow  on  the  headwaters  of  the 
Yellowstone  increased  1-|  inches  on  the  average  during  the  past  month  to  a 
present  total  of  nearly  74"  inches.    This  amount  is  one  inch  under  the 
norroal.    The  prospects  now  are  that  the  runoff  will  be  at  least  10  percent 
below  normal  this  season.    In  the  Yellowstone  Park,  at  the  Lewis  Lake 
Divide  snov/  course,  March  storms  added  U  inches  of  water  to  the  snow  pack. 
On  the  headwaters  of  the  Yellowstone ,  in  the  National  Park,  the  additional 
water  in  the  snov;  over  the  past  month  has  improved  the  general  outlook 
for  the  coming  summer  rimoff, 

MILK  HI VSR:    The  present  average  water  content  of  the  snow  on  the  headwaters 
of  this  stream  is  only  three  inches.    Tlie  past  lO-yoar  average  is  about, 
51  inches.    Because  of  the  deficiency  of  water  in  snov  storage  the  outlook 
of  the  coming  season's  runoff  is  rather  disappointing  at  this  time.    In  all 
probability  the  water  supply  for  irrigation  will  not  exceed  three-quarters  . 
of  the  normal, 

SEOSHOITE  RIVgR;    Tor  this  drainage  the  snow  pack  is  substantially  normal 
•at  this  time  and  the  irrigation  supply  is  expected  to  be  ample.    The  . 
Shoshone  Reservoir,  near  Cody,  now  has  in  storage  270,000  acre-feet  of 
water  and  is  at  about  60,  percent  of  capacity.    The  potential  water  in  the 
snow  on  the  .hea^mtfirsr    of  both  forks  of  the  river  which  feeds  this  large 
lake  will  be  sufficient  to  fill  this  reservoir  to  f ull . capaci ty  durin  the 
spring  runoff.    On  the  Shoshone  Project,  near  Powell,  Wyoming,  the  soil 
moisture  is  good  and  farming  operations  are  well  undenvay.    The  favorable 
prospects  for  ronoff  and  the  expected  full  reservoir  assures  an  ample 
irrigation  supply  for  19^5, 

BIS  I^OHN  RIYSR;    The  outlook  for  the  coming  season's  irrigation  v/ater 
supply  for  the  Big  Horn  and  its  tributaries  is  fairly  good  at  this  time. 
The  average  water  content  of.  the  snow  cover  on  the  headv/aters,  of  these 
streams  is  now  9  inches  which  is  the  same  as  it  was  last  year  at  this 
time.    Most  of  the  recent  snow  surveys  on  this  drainage  were  made  prior  to 
the  general  storm  over  this  region  of  Wyoming  and  for  this  reason  the 
outlook  has  been  improved  materially  since  April  first.    The  combined 
storage  in  Bull  Lake  and  Pilot  Butte  reservoir  is  now  71~»000  acre^f eet , 
la^t  year  at  this  time  the  amount  held  was  101 ,000,    At  present  the  filling 
in  these  two  lakes  is  only  about  Uo  percent  of  capacity,    G-enerally  the 
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agricultural  areas,  served  "by  water  from  the  Big  Horn  and  its  tril^utaries , 
have  \>een  snow  covered  most  of  the  winter  and  where  meltedi  has  iDeen  aih- 
sorlied  in  the  soil.    The  soil  moisture  is  therefore  good  and  will  improve 
as  the  spring  advance?,    Bange  and  crop  conditions  are  reported  to  "be  good. 
The  expected  season's  water  supply  for  the  entire  Big  Horn  "basin  v/ill  "be 
somewhat  TDelow  normal  this  year  unless  heavy  April  and  May  storms  cover  this 
drainage  "basin.    The  coming  spring  thaw  will  provide  storage  for  near" 
capacity    filling  in  these  two  reservoirs  and  provide  an  ample  supply  for 
the  project  lands  in  the  vicinity  of  River ton.    There  is  some  likelihood  of 
a  moderate  shortage  in  water  supply  during  the  late  summer  for  areas  along 
the  main  river  north  of  Therraopolis . . 

TONG-US  HIVSR:    On  this  watershed  the  v/ater  content  of  the  snow  is  now  more 
than  5  inches  and  a"bout  3,  inches  above  the  past  10-year  average^    The  March 
storms  in  this  section  of  V/yoming  added  materially  to  the  snow  cover  and 
the  prospects  for  the  coming  irrigation  season's  water  supply  are  now 
exceptionally  good.    Soil  moisture  and  range  conditions  also  are  reported 
to  "be  good* 

FO^^PgR  RIITSH;    The  outlook  for  an  adequate  irrigation  water  supply  this 

summer  is  now  fairly  promising.    The  snow  cover  on  the  watershed  is  practically 

normal  and  the  present  conditions  almost  identical  with  that  of  a  year  ago, 

RI'TOR;    There  has  been  a  small  increase  in  the  water  content  of  the 
snov;  in  the  Black  Hills  during  March,    This  area  has  "been  snow  severed  all 
v/inter  and  the  farming  operations  are  nov/  just  starting.    Soil  moisture  is 
excellent,  in  some  places  too  wet  for  cultivation.    The  spring  rmoff  has 
already  started  and  some  of  the  tributary  streams  are  at  high  stage.  The 
Belle  Fourche  Reservoir  now  has  in  storage  136,000  acre  feet  of  water  which 
is  more  than  three-quarters  full.    There  is  little  doubt  as  to  the  filling  of 
this  reservoir  to  full  capacity  before  the  start  of  the  irrigation  season. 
The  outlook  for  the  season's  water  sujjply  is  satisfactoiy ,  especially  for  the 
project  area.    Other  lands  dependeint  upon  direct  flow  from  this  str3ajn 
and  its  tributaries  may' experience  a  moderate  shortage  after  midsummer, 

KORTH  FLATQIS  RIVER:    Since  early  in  February  the  snow  caver  over  this 
drainage  has  made  great  improvement,    D-oring  February  the  average  increase 
in  the  v/ater  content  of  the  snow  was  nearly  6  inches  and  for  the  month  of 
March  the  increase  was  more  than  G|-  inches  bringing  the  total  up  to  20 
inches  by  April  1st,    A  recent  general  storm  has  added  further  to  the  snow 
cover  on  the  headimters  of. this  river  and  its  tributaries.    The  prospects 
"or  the  irrigation  v/ater  supply  this  coming  summer  are  exceptionally  good  and 
can  be  stated  as  the  best  over  the  past, several  years.    The  estimated  flow 
of  the  North  Flatte  at  Saratoga,  V/yoming,  will  be  525,000  acre-feet  for 
the  period  April-July  I9U5,    The  combined  storage  in  the  four  principal 
reservoirs  on  t-his  stream  in  Wyoming  is  now  Usi  ,000  acre-feet  as  compared 
with  5^7,000  a  year  ago  at  this  time.    The  very  favorable  prospect  for  the 
coming  season^s  runoff  is  expected  to  result  in  a  total  storage  of  1,100,000 
-cre-feet  in  these  reservoirs  by  about  July  1st,  I9U5,    The  Kingsley-Suther- 
and  Reservoirs  in  the  lower  valley  in  Nebraska,  now  have  in  storage  a  total 
f  830,000  acre-feet,  having  accumulated  about  50,000  during  the  past  month, 
he  storage  a  year  ago  in  these  tv/o  reservoirs  was  7^6,000  acre-feet, 
hroughout  the  entire  North  Platte  valley  the  soil  moisture  is  good  to 
xcellent  and  the  water  crop  prospects  for  I9U5  are  unusually  good  at  this  time. 


S^'/SS-BfA'i'3P-  RIV3R;    Like  other  tributary  stroams  to  the  ITorth  Platte  this 
drainage  is  expected  to  have  an  above-normal  r-onoff  this  season  due  to  the 
recent  heavy  storms  subsequent  to  the  snow  surveys  made  on  this  watershed. 
The  estimated  runoff  into  Pathfinder  Reservoir  v;ill  "be  S5,000  acre-feet 
during  the  April-July,  I9U5  period. 

LAHAI'ilS  gjVSP.;    Tae  month  of  March  "brought  an  additional  U  inches  of  water 
to  the  sno\'/  pack  on  the  headwaters  of  this  stream  which  now  totals  nearly 
ih  inches  on  the  average.  This  amount  is  ,2  inches  above  the  past  lO-year 
mean  and  now  presents'  an  optimistic  outlook  for  the  coming  season's  water 
supply.    The  present  condition  is  perhaps  the  best  in  several  years  and  there 
will  be  ample  v;ater  for  all  irrigation  needs  and  suffi&ient  to  fill  the 
Wheatland  Pje servo irs  to  full  capacity.    At  Brooklyn  Lake,  headwaters  of  the 
Little  L&. ramie -the  water  content  of .  the"  snow' is  21  inches.    The  average 
depth  of  snov;  'is  about  6|  feet..    .Throughout  the  Laramie  River  valley  the 
soil  moisture  Is  good,  stream  flow  is  improving.  '  The  range  lands  are  snow 
covered  and  the  snow  melt  from  the  cover  at  lov;er  elevations  v/ ill  provide  an 
earlier  runoff  than  usual.    The  runoff  at  jelm,  on  the  main  ^Laramie  River, 
for  the  April-July  period  is  estimated  to  be  75>000  acre-feet, 

SOUTH  PLATTE  RIVSR  BASIIT  '  /  , 

CACHS  LA  POIIDHE;    louring  March,  .on  the  headwaters  of  the  Poudre  and  its  • 
tributaries  the  water  content  of  the  snov/  gained  2  inches  bringing  the 
total  to  an  average  of  12-|-  inches.    Last  year  on  April  1st  it  v/as  10  inches. 
The  recent  snow  survey  on  Cameron  Pass  found  the  snow  to  contain  I9  inches 
of  water,  at  Lake  Irene,  the  source  area  of  the  3ig  South,  there  is  18  inches 
of  water  in  the  snow  and  on  Deadman  Hill  it  is  lU|-.    Over  the  drainage  area  of 
the  Poudre  conditions  are  normal  due  largely  to  the  storm  occurring  in  the 
mountain  sections  of  northern  Colorado  at  the  first  of  this  month.  The 
reservoir, storage  in  the  Poudre  Valley  and  mountain  reservoirs  now  totals 
about  3Iji,000  acre-feet,  last  year  at  this  time  it  was  Us,000.    Soil  moisture 
is  slightly  subnormal  but  much  improved  since  April  first.    Ice  in  the 
streams  is  going  out  and  the  valley  reservoirs  are  open.    Farming  operations 
are.  underway.    The  prospects  of  the  coming  season^s  water  supply  for  irriga- 
tion are  relatively  good.    It  is  expected  that  the  spring  runoff  will  provide 
ample  v/ater  to  supply  direct  demands  for' irrigation  and  in  addit  ion  suffi- 
cient water  to  practically  fill  all  the  reservoirs.    The  stage  of  the  river 
will  rise  somev/hat  earlier  this  spring  and  be  normal  until  midsummer.  The 
river  supply  v;illbe  below  normal  in  August  and  September.    The  estimated 
flow  of  the  Poudre,  April- July,  I9U5  will  be  21^000  acre-feet  which  is 
normal  for  this  i^month  period  of  the  ronof f, 

BIG'  THOi-PSOIT;  '    The  v;ater  content  of  the  snow  cover  on  the  water  shed  of 
thicj  stream  and  its  tributaries  .increased  2  inches  during  the  past  month  to 
a  total  of  about  lUJ;  inches.    This  is  only  slightly  'on-der  the  10-year 
average.    The  water  supply  outlook  is  'nov/  very  favorable  and  because  of  a 
normal  snovr  cover  and  the  storage  iii  reservoirs  throughout  the  valley  at 
much  above  the  avorage* the, irrigation  needs  of  I9U5  ar^  well  assured^  The 
soil  moisture  throughout  the  farming  area  is  deficient  at  this  time  but  ' 
has  improved  since  the  first  of  the  month*    Stream  flow  is  improving.  The 
crop  conditions  particularly  winter  wheat,  are  only  fair  and  because  of  the 
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diy  fall  and  x-rinter  this  crop  may  not  "be  normal  this  season.    The  Big  Thomp- 
son is  expected  to  flow  95  lOOO  acre-feet  durincT  the  April-July,  I9U5 
irrigation  period, 

ST,  YPAIInT:    Per  this  watershed  the  snow  pack  nov/  contains  13.  inches  of  .water 
which  is  normal.    During  ^-larch  the  gain  v;as  34-  inches.    The  soil  moisture 
«>ver  the  farming  districts  .served  "by  this  stream  is  subnormal  as  it.  is. 
crenerally  throughout  the  irrigated,  areas  in  northern  Colorado,  Reservoir 
storage  in  the  valley  is  somev;hat  "below  average  at  this  time  out  "because 
of  the  potential  water-in  snow  storage  most  of  tha  reservoirs .  are' expected 
to  fill  oy  June  15th,    The  general  prospects  for  an  adequate  irrigation 
supply  for  this  season  are  quite  favors,"ble.    The  St,  Vrain  will  "be  at  normal 
stage  until* al30ut  July  15th  and  it  is  likely  that  during  late  summer  the 
flov7  v/ill  "be  less  than,  average  for  this  period  of  the  irrigation  season, 
Tbr  the  April-July  period  the  flov/  of  the  river  at  Lyons  is  estimated  to  "be 
75,000  acre-feet, 

30UI.D5H  CKSEK;  "The  present  irrigation  water  supply  outlook  for  the  coming 
season  is  very  favorable,    Ma.rch  storms  on  this  watershed  added  2  inches  to 
the  average  v;ater  content  of  the  snow  cover  which  now  tot-als  12  inches.  The 
snow  v/ater  storage  is  at  present  orie  inch  above  normal.    Reservoir  storage 
in  the  Boulder  Valley  is  no\-7  the  same  as  last. year  at  this  time  and  it  is 
expected  that  the  spring  flov/  will  be  sufficient  in  providing  for  the  filling 
of  practically  all  the  reservoirs  served. by  this  stream  and  its  several 
tributaries.    Soil  moisture  over  the  irrigated  area  is  reported  to  be  fair. 
Farming  operations  are  nov;  v/ell  underway, 

CLEAR  GR5EK;    March  storms  on  the  headv/aters  of  this  stream  increased  the. 
snow-water  content  nea.rly  U  inches  to  a  total  of  about  lU|-  inches  v/hich  is 
now  nornal*    The  outlook  for  this  season's  v/ater  supply;-  continues  to  be  very 
favorable  and  there  is  little  doubt  as  to  ultimate  filling  of  the  storage 
reservoirs  by  mid  June,    The  present  storage  in  the  vicinity  of  Denver  is 
now  the  same  as  it  v/as  a  year  r^io  at  this  time.     Soil  moisture  throughout 
the  farming  districts  served  by  Clear  Creek  vrater  is  fair  aJid  the  general 
crop  conditions  are  reported  to  be  fairly/  good  in  spite  of  deficiencies  in 
precipitation  during  the  late  fall  and  winter  months.    The  estimated  flow  of 
Clear  Creek  at  Colden,  for  the  coming  April-July  period  is  125»000  acre-feet, 

SOUTH  PLATTS-;    G-enerally  for  the  South  Flatte  basin  as  a  whole  the  outlook 
for  the  coming  season's  irrigation  v;ater  supply  is  fairly  promising. 
Reservoir  storage  in  the  lower  valley  is  practically  the  same  as  last  yea,r, 
I'ull  capacity  in  these  reservoirs  will  be  realized  by  Jijine  15th,    The  soil 
moisture  throughout  the  valley  from  Port  Morgan  east  to  the  State  Line  is 
good  and  farming  operations  now  well  a'fvanced.     There  v/ill  be  no  shortage 
of  the  irrigation  supply  in  the  lower  valley  this  season. 
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ARKM^SAS  RIVEH 

On  the  headwaters  of  this  drainage  the.  April  first  water  content  of  the  snow 
averages  10  inches  which  is  normal  for  this  time  of  year.    The  prospects  f,or 
a  near-normal  rimoff  from  the  snow  pack  are  q.uite  certain,  hov/ever,  the 
mo-antain  areas'have  "belov;  normal  soil  moisture  which  will  tend  .to  reduce 
the  v/a-ter  yield- "belov;  the ,  expected  amount  as  "based  on  the  present  water  in 
snov;  storage.      The  discharge  of  the  river  at  Salida  is.  estimated  to  "be 
215,000  acre-feet  for  the  coming  April-July  period.    This  flow  "being  about 
10  percent  less  than  the-  normal.    In  the  Arkansas  "Valley  . and  mountain 
reservoirs  there  is  now 'a  total  storage  of  a'bout  360,000  acre^feet.    In  the 
G-reat  Plains  reservoirs ,  , north  of  Lamar,  the  com'bined  storage  expeeds  100,000 
acre,  feet  and  in  the  John  Martin  reservoir,  near  Las  Animas,  there  is  55 '000. 
This  large  amoimt  of  stored  water  is  proba'bly  the  most  on  record.    Since  the 
runoff  from  the  snow  cover  is  anticipated  to  "be  near  normal  togothor  v/ith 
the  very  s  u'bst ant ial  amount  of  supplemental  water  in  storage,  there  appears 
full  assurance  of  sji  ample  irrigation  water  supply  this  coming  season.  • 
Throughout  the  irrigated  valley  areas  the  soil  moisture  is  fair  to  good  and 
planting  is  progressing  Yery  satisfactorily. 

The  prospects  for  the  water  supply  in  the  purgatoire  are  quite  promising. 
It  is  pro"ba'ble  that  the  rionoff  v/ill  "be  slightly  "below  normal.    In  the 
Trinidad  irrigated  area  the  soil  moisture  is  good  and  the  range  and  crop 
conditions  are  reported  to  "be  very  good,    'Storage  in  the  Model  Reservoir 
is  3»700  a.cre-feet  which  is  the  same  amouiit  held  last  3/ear  at  this  time. 

The  runoff  in  the  Fountain  v/ill  pro"ba"bly  "be  su"bnormal  this  season*  The 
soil  moisture  is  deficient  at  this  tipe  throughout  the  Fouiitain  Valley  and 
crop  conditions  are  only  fair.    Reservoir  storage  is  the  same  as  it  was  a 
yes,r  a,gD,    The  availa^ble  v/ater  for  irrigation  v/ill  "be  ample  until  a"bout 
July  first  and  is  expected  to  "be  short  for  the  rest  of  the  season. 


I 
I 


CO 


o 

n 

EH 


-4  o 

CO 
CO  CO 

to 


Pi 


O 

?H  O 

O 

PI 

o 

H 

H 
P^ 
H 

U 


-a 

w 

S 

o 

o 

?l 

o 

Ph 

o 

Pi 

o  o 

4^     •  I 
H  ^4 
Pi  C 
H  ,0  ^ 
O   O  O 
(D  ^ 
?H  O 
O 


OJ  o  c\i  u^^O^ 
•    •    •    •    *  • 

o  o  a  a  Q  CD 
tilt  If 


o  to  uD  r--  a%  o 
•  ••••• 

rH  .  O  H  »H   O  rH 


ro  OJ  o  ^'0  ^ 
to  ^  OJ  to 


o 
I 


o  o 

I  -r 


OJ  ^tj-     CO  o  r— 

CO  rH  H  H  O^rH 
•  ••••• 

OJ  h^to  Lr^^  Lr» 


4^^  o 

o  ^ 


4^  ^  A-^ 

VJ^  ^  U 

d  o  o 

W  o  ^ 


o  o 

hD  ^  'd 

03 

•H    f-i  Sh 

S    O  .O 

p  rH  rH 

!>5  O  O 

fa  o  o 


4J 

CI. 

H  rH  W 
fl4  (X,  TO 


W    W    W  +3 

xn  ui       U  ^ 

•H   .H  'H    O  O 


CO  <Jj 


•H  O 

rH  «H 

u  o 
o  ^ 

H  Ph 
0)  .H 
,0  O 
Q) 

to  U 

^  ^  ''^ 
rd  4^ 

0  4^ 

n  +3  cC 
d  iH 


■3  0:g 

u  o  u 


.  cl  ^ 

4^ 


03 

u 

o 

Pi 


O  4^ 

4^ 

P4 


0) 
4J 

.  m 

•■d 
.03 


(D 
4^ 

-H  O 
O  ^ 


4^ 

O 
© 
w 
0) 

^. 


•H 

o 

•H 

o3 

+5 


W 


p.  Pi 

•H  O 

O 

0)  O 

fH  Tt! 

fn 
O 

rH 
O 

O 


a  o 

O 

CD  4J 

Q) 

a:-  o 
-p  u 

CO  CD 
^  -H 


to 

O  .H 

!25  O 


<D    CD  t> 


cn 


<x>  (D  i> 

EH   1>H  -tj 


LT.vx)      rH      cr\  c\j  ^  ui  to      to  c\j  Lr\        r--  LOi  crv:}-  r-^.  q-^ 

rH  O  CO  to  CTn  K\  Cr>^  O  O  CU  to  to  m  CO  CVI        rH  rH 

rHfH  rH  i-HrHrHrH  rHrHrHrHi-trH 


O 


CM  UD  otor^Lor>^cnoviDtoroh--oHooLr\tocs^r--  vd 
o  ^     CO  r--  cr.  cr>  to  Lf  ^  cs^  to  r—  cr.  c  cr-  rH  to  to  to  o         o  CT^  cr» 

r^        (H         rH  rH  rH  rH 


cv,i  r^^  OJ  (\i  Od  CO  CO  CJ      CM  cvj  oj  K^.  Od  OJ  oj  OJ  CJ  oj  1^. 


u>  a^L^^to  Lnto^  inr— u:)  cr^.  cr.  l^^to  Lr\  Ln  r^,     ltn^  r^h-v^ 

Cvi  CJ  CJ  'CJ  CJ  CO  CO        CO  CVI  rH  rH  CO  CO  CM  CO  CO  CO  CJ  CO  OJ  CJ  CVI 


K",       C\J  CO  C 


^  ctnCT.  h^cj  rotoo  ir\vx>  to  rH  o  o  to  o  cn 

CJ      OJ  CM  CJ  CM  t^i  c\j  r^.  CO  CM  c\j  CO  co 


o   c.)  |> 

ItH  H  <4 


ft 

O 
C/3 


in 


rH 


CD    (D  > 


EH 
f1 


f^r— OJrH  COh-rH  K^H  rH 


CMOCOtOr^r^irHmOJHCMOJ 
rH 


CJ      V.O ^  cr.  ic\  jsrv. ^  o  H         ^  CM  to  mto  rH  »UD  OJ  o  OJ 

(T-t-^  to  K^.V,D  CJ  h-  K^.       0~  V.D  LT.  C  O  1^  LTn^  tO  OJ  ^  K-,  CJ  ^tt 
rH  rH  rH  CJrHrH  r-i  r-i  r-i  r-i  t-^ 


O 
rH 


to 


O  ^-D  ^  CO  OJ  O  Cr\  rH  OJ  t^\r-t  h-      O  i-H  CM  m  o  to  ^  O  CJ 

to        O        ^-  0^  h-  r—  OJ  CTa  LTv  Lr\,-:t  CO  O  to  L^^VJD  cr,  rH  G".  O  OJ  CTa 
rHr-H  •  rH  r-i  r-i  HrHtH 


O        r— *vD  h-  1 — ^  VJD  CrCOl —  to  CTiOtO  (T\<T\  Lr\VX)  O  OJ  CO  to 


O  to  Cr.^  r--  CJ  to  LC"-.  r^.  O        iC'.  to  H  r-l  ^-D  ir  >        CM  Lr>  K-A  rH 
rHH  rH  rHrH  rHrHrH  r-i  r-i  r-^.  r-{  r-\ 

in     mvD  ^  ^      to  r-     c^^vr)  ir\^D  o->vjd  c^^  cj  lp>  cj  o  o  oj 


r—  ica^      cm  ctn  rH      rH  CO  r^.vjD  v43ooJtocou:)vx>OQr— 

rH  CJ  ^  OJ  H  ^        OJ  CO  Vi:)  ^'^  ir>  cm  rH  ^  ^  ^  ^ 


CO 
* 

o 

rH 


CJ 


r^,  CJ  K^rH  KM^COrHrH^  CJOJtOVX>rH^^r>-  LTx^JD  O  tO  O 

rH  V.D  rH  LTv  to  rH  CO  O  ir^vX!  h-O^  f^rH  CJ^  LTACTvh-rH  tO^JD 
K-.^  ^  rH  CJ  K~-.       CO  ^  K^^  OJ        Lr\^  ^         CM  OJ  r^v=f  t^-Tt 


o  cta  o  r*—  to  vx>  cj>vjd  oto  cjo  r-r— oj  ltm^,  o  ctvco^vdud 


r^,  Oi  ^  to 
Ln  rH 


(-1 

•H  rH 


•H  fc;  rH 

Pi  _  Q) 

O  Pi  ^ 

Cfi  .H  CO 

O  -P  rH 

0    W  O 

«H  'H  rH  W 

«n  nd  H  " 

a)  rf  c6  pi 

^  ei  ^* 


crv£)  to 
r^co 


r^^rH  CM 


cr^  cr.  r-~ 
lta  r/^H  CO 


JH 

^  • 

•H  O 

f3  > 

2d 

O  Pi 
-P 


CJ  VO 
CO  rH 
-^f  

* 
» 

CD 


E  0) 

o  o 

.H  O  O 

m  EH  Ph 


G>  > 
vH  P4 

P1 


Hi  O 


o 
-p 

-p  ^ 

d  o 

rH  O 

lLj  fH 

■  O 

-I  g 

O 

C/3  O  pi^  pq  CO 


O 

w 

ft 

S  .H 

O  £1) 

^  Jh 

EH  > 
•H  -P 


o  o 

f-i  o 

CD 

rH  C3 
CD 

O  rH 

pq  O 


to 


CVJ 


n 

P^' 

to 


o 

CD 

o 

> 

o 

.Q 


I 
1 


I 


TO 

I 

CO 

G) 


o 

d  o 

o  o 
o 
o 

-p 

=  CD  c3 
■p 

-P  Lf 

to  ^ 

g  - 

o 

H  rH 

c3 
•0)  .H 

-d  ?H 

o  p. 

O  <D 


U  CO 


-P|L^^I  VDVD  CVIVD  CM  Q  CMr^O-^^t^ 
fil  j:^'  }•     •    •     •    •    •-•    •    «    •    •  » 


4>  > 


13- 


to       VjD  ViD  C\J  CV]  rH        rH  W  Cr\ 

a     cvr  ,H  n4  CM'  cr^AX-        ^  to 

HH  rH  C\J  K^OJ  h^r^rH^  rH  CVJj::^ 


I 

Pi 
•H 

o  o 

.H 

O  -P 

P 


•  - 

J3 


U:  LOi      CM  iH  LTi  a^  cnvD  I —  r— 


CO  rH  CTMPrCVJ  CrMr\  rH  lO 
^  r»-  >-  UT.  Cr>  rH  ^  rH  ^  rH 


o         iHvr>vx)  LfSo^  t^\r\=t 


S  VJD  r>-  hr--:^-  rH  f^>  L^^  CVl  CO 
M  rH  CV!       ,  C\J  K*>^  rH         rH  CvJ  CVJ 


^d-  CV!  CV!  CO^  rH  to  LTxVX)  r^vX) 


HH  H  q\J  rocvi  r^>^  iH  r^>rH  cvi  K> 


CVJ  CVj 
iH-  rH 


cvi     vi:) ^  o  '         Lr\H  c\j  t^o  h-r^-ir^ 

•  •••••••••• 

r-~       to  (T^O\       O  VX)  CO  to        CPs  CTMbO  CVJ  ITM^^ 


^  O 


rH^ 
rH  rH 


•  • 

CO  VjD 


.-t  o 


^-  en 
cvi 


to 


to  LT  i  ^ 


Ln  c^^  t—- 
1*0 


rH 

o 

TO 

O  .H 

rH  ^ 

CD  O 


O 

rH  fc 

a 


Hi  1^ 


•H 


CV! 


to 


CVJ 


KMnco 


rH 


CO  r~ 

CnViD 


* .  • 


•    •  • 


^  in 


CV! 


o  o 


O  CVJ 
*.    *.  • 

CVI  CJ>rH 
rH 


CJ  ir\  CJ^  to  Jj-  VJD  CO  K^.  \r\<D 
•  ••*•••••« 

O  r^vp  pH  CO  CJM^  L^^  1^,^ 

CVJ  K^rO        rH  rH  LO 


CO 
tocvi- 


to 


CVJ  ^ 


rH 


Cn  CVJ 


to 


.(U  <D 
W  .H 
-P  O 

rH  rH 
^1  cb 


oocoooooooo 

O  O  O  L^^  O  O  O  LT*  C  O  O 

CVJ  o  CT,  cvi  to  .o  o  cta  \r\  o 
vx)  r^vD  vx>  ^  bo     r--vx>  vd  lo 


•  ^  PI 

c\j     ^     ^  W  h- 

rH     I  VX)  VjO  L^^  to    I  1 

d  ^  J.  J.  J  J  !^  ^ 

U'^^  rH        to  to  Cr\  rH  rH 

•  JL  J   '  Jk  »   I  I 


1   r~vJD  KM><^  Cr>  GrMr\  rH  CVJ. 
CV]  ^  rH  rH  rH  rH  rH>0       OJ  CJ 


to 

rH  rH 

CVJ 
rH  rH 

•a 


O  O  ?3 
Q  LP>  ^ 
OJ  o 
L^^  ix  > 

O 


^0  rH 
•H  CD 


b    CO  O 


•  • 

-P  , 

rH 


•  63 

CO 


OOOOOOOOOOQ 

o  o  o  o  LO  Q  Q  o  L^^  o 
CO  LTi  CM  CO  r—:^  ^  cm  to  ir  ^ 
to  r^r>-to  r— h-to  to  r^vx> 


9 

> 


cr>  •  Q) 

rH  S^i;' 
^1   rH  W 

rH  0) 

CvJ^-; 


^  ^5   ^         ^  ^ 

^  VT)  v,o  VD       in  ^ 

r—  •   •  o       •  • 

tooornr^o^f^  r-^  o 

I  rH  rH  1  CO  rH  rH  CJ>  rH 
fs;  rH  rH  ^  rH  jH  1  I  >|  rH 
K"»^^\D   1  ^cococojs; 

LTN  CJ^  cn  L'n  CO      cn  cr>  cr^v£) 

1      •     •    1  CO     •     •    I     I  • 

rH  ;:t  ^  CM  .1  invT/  L^^^ 
rH  ^  ^  cm  CVJ  CvJ  ^ 


ci 


 CD, 

o  o 

OOP! 

o  o  , 

viD  to  h 
o 




CVJ  OJ 

rH  rH  ^» 

1     I  Q) 

(O  CO  J> 

cvi  cm 


O  CD  CO  Q 

H  e  CO  H  s: 

O  rH    0$  0 

{X3  .H  tin  W 

•  cb  • 

'  •  ©  = 

CO  ^  rH  to 

•  •   Ph  • 

•H  .'H.  S  .H 

S  B  <y  S 

rH  VD  ^  h-S: 
rH  CJ  CO  rH 


♦    W    CO  ^ 

CO  tO)  bi)  D 
E^jC'  Ph  Ph+^ 
PlLO  t/3  CO 
CO  •  •  .H 
CO  CO  > 
•  Q) 


CO 


CO 


H  CO 


•  .H  'H  .H  'H 

.H  e  fi  S  B 

B  rH  CJ  Cn.CO 

\S>  C<1  r-^  T-^ 


u 

•H 

'd 
?^ 


-p 
•  o 


^1, 

o  <-d 

O  CD 


O  -H 

pf  -P 

o  o  cb 


•   •  •  5^  o 

•H  .ri  'H      •  A} 

H  ^  O    S  O 


•  CO 

^  rH 

CO  .H 
•H 

Pc,  •  • 

•  pti  pq 

g  ^  W 


^1 


p:i       fs;    •  • 


•H  .H 


rH         rH  tQ  O 


•H  «H  S 

B    6  CVl  V£)  VD 
rH-  CJ  CJ 


VD 


CO 


VD 


to 

CJ 

I 

rH 


'XD  rH  CM 


in 

P 

m 

I 


CD 
O 

w 

> 


o  o 


o 
o 

0) 

-p 

-p 
w 


rH 


O  (D 

Ifi 
m 

i 


> 
-P 

o 


I 

•H 

CO  O 


(1) 

o  o3 
o  u 
^  P 


<D 

c5 
$=! 

P 


H  (6  8 


rH  LT  A^ 
•     •  • 


oj  ltn  cr> 


CO  o  ^ 
rH  H  fH 

•   * .  * 


rH  VjD 
^^^^ 


»H 


•     •  • 


rH  K^ 

•     •  • 

vx>  CTn 


VX)  to        r-l  rH  ^ 


^  CVi  LT  ^VJD  Vr>  CVl  rH  Cr\  CVI  Lf->  O 


OJ  rH        rH  H  rH 


CvJ 


to  O 


o  o  r~ 


•  •••]••• 

K  \  rH  OJ  1^ 


m  m  K^,  r^i  LC^ 

•••II  •  • 

C\J  H  CVJ     I     \  KJD  C\J 

rH  CVJ  m  CO 


COrH  to  Lno  CTMT^h-rH^  K^r^tO  LT^zt 


rH  VX)  h-VJD  VD  rH  CO 
h~  ^ 


H      c\.i      K-\  to      o  O  CO 


r—  r^. 


^  CVJ 
CO 


»H  CO  '^D 


to  CO 


CO 

c\J 


I  • 


r^rH 


C7^ 


O  ICa 


I  CO 

CO 


LTN  CVJ 


CO 


to 


CO  ^H^D 
•  « 


rH 


to  K 


^  CO 


CO 


CO 


•H 


a?  o 
^.  ^ 
•  w 

^  2 

CD  ^ 


CD 

CD 

C^ 

CO  y-j 
cd  p 


o 

•H 


•  07 

o 

• 

Pi 

1= 

•H 

• 

O 

• 

«:  CO 

CO 

O 

CO 

o 

m 

to 

o 

CO 


o  o  o  o 

O  O  O 
rH  LTA  CO 

I —  ctn  cr>  o 

c3  ■ 
u 

> 


o  o  o  o  o 

o  o  o  o  o 

VX)  K",1^0  to  LTN 

CTvtO  to  to  to 


o  o  o  o  o  o 
o  o  o  o  o  o 

lX^O  O  LTNCVJ  o 
CTv  CTi  to  r—  CT^ 


rs  ^  ^ 

O  VX)  o 
rH  O  rH 
rH  rH  rH 
t     I  I 

§ 

CVJ  rH^ 
I      I  t 

CO  ir^ 

rH  CO  CVJ 


o  ^      ^  ^ 

rH  to  to  to  O 
I     II     I  rH 
1^  t2i  ^  ^  I 

vT}-^  LTMOirH 
•     I     I  I 

0>.0  CVJ  rH  I 
CO  K".  rH 


^  :s  ^ 

rH  rH  O 

O  O  C  O^rH  . 

r-\  r-A  r-A  a  r-A  ^ 

d  J  .  '  d 

H  O  ^  ^2, 

r^m^  CO^  rH 
1     I     I  I  I 

rn  to   I  K^vI> 

OJ  rH  CO  r^co  CO 


o 

Co 
•H 

u 
p 


O  Q  O  ^ 
O       O  O 

LTv  r—  o 
cnto  to 

o 

u 

o 

> 


g 

o 

•H 


•H 

c3 
P 


^  o  r- 

^  rH  O 

I  rH 

1  Jth  I 

to  CO  ^'15 
CVJ^ 

I     t  ^ 

OJ  CO  H 


o  O 
o  o  o 
to  r--  <4H 
to 

  G> 

 txD 

to  'OD  > 

1  to  ^ 

Ih  a 


CO  -n  (D 

c\3  O  cC 

PL.  ^-P 

§tQ  CO 
•  M 

{>  .H  O 

rH    S  O 

>>r- 

CO  CVJ  pq 


o 

CD 

CO 

rH 

CO 

CO 

c5 

n 

rH         p;  sr 

Ph 

•o 

o  ci 

^  o  p 

<D 

O 

+^ 

PI  p  w 

O 

• 

•  • 

CO 
•H 

O 

o 

•  •  p 


CO" 


CD  .H  'H  .rH  ^rf  .H 

o  o      in  cr*  CVJ  vjD 

E^^HrHPrHrHrH^r^ 


^  .H  .H 


U 

o 

P 


•H 

h~  to 
CO  ,H 


El  CO 
O^rH 


O 


O 


o 

CD 

§  O 

'd  CO 
ncJ  ?w  o 

^  tr  !  CO 


CD 


O  CD 


—  R- 


0  CD  bptz 

rH   O  M 

01  f;jD  rH  O 
3   O  ft. 


tH  PI  CO  pL, 


o 

<4  > 

•H 

g-  Pi 

b'rd 

Ph  O 

O 

p 


O 

O 

o 

Pi 
o 


^  p 

•3:  CO 


Pi 

IH 

Pi 


o 
w 

CO 

o 

CO  CO 


•H  * 

to 

03  =*.-. 
P 

CD 


to  • 

CO  CO 


CO 

c^  M 
W  o 
•  o 


0  ft 

CD  0) 
(D 

O  rH 

^  s 

o  o 

EH 


CD 

M  ^  ' 

CD  c6 

CD  *  rH  CD  CO 

(D  c!j  tiO  o 

O  ^  c5  > 

c3  H  'H  .H 

fH  P  rH  fii  ^  p; 

Id]  CD  0  O  +3  'd 

q  S  >  ?i  ?i  O 

O  Rj  rH  O  O 

Pi  P  CO  fq  W  ^ 


O 

^d 

•H 

r.) 
CO 

CO 


CO  CO 
•  • 

P-H  =fl^ 

u  o  o 
■  o 

o 

fH 

'd  CO  te 

•H  B 

f-.  o 
o  o  • 

^     fH  -P 

CO  pq  CO 


O    fn  CD 

O    CD  O 

U   >  U 

•H  O 

Pi 

+3    ^  o 

p5  Tj  to 

O  fH 

fH  .H  O 

EH  ^  W 


•  fH 

fH  O 

"  §i 

<D  O 
CO  O 

o  cb 
I 


P 


VX 
CO 


O 


CO  CO 


rH  to 


CO  CO 


CO 


X) 
CO 


to  to 


CD 

CD  -d 
p  P! 


•H  .H 

o 

CO  rH 


O 


  fH 

o 

fn  .s:". 
o  f\n 

o 
P 

rH 


3  ^ 


PI  P 


I 


CO 

fH  CO 
•H  O 

tr'  o  fH 

o  3  ! 
S  f^:^  EH 


®  CD 

A}  CO 

c3  o 

p  0 


8  s 

EH  P  pq 


CvJ  f^o 
li:^ 


CO         ^  Lr\vx)      to  C7^  o  rH  CO 

rH  rH  rH  rH  ^  ^  ^        ^  UT  MT  >  LT  MjC  ^  L^^ 


O  rH 


fH 

o 
o 
o 

fH 

CD  O 

rj  "d 
PJ  o 

•H  .H 

C^  fH 

fH  (D 

'd  Pi 

+5  fH 

P!  O 
o 

(D 

•d 

CD 

*  C5) 


0  -H 

>  H 
-H 

4J  O 

ci'  o 

0  .-P 
ft  ^. 
O  O 

o  Ph 
o 

0 

ct5  - 

-P  LTx 
C/3  ^ 

o 

H  rH 
<D  'H 

•xi  ^« 

CD  ft 
O  0 

p 


CO 


O 


ILT  -. 
-P  irH 

!  _ 
o  I 

- 


/p  h- 

0  jr-! 

0,[c--.  ?q 


P  -P 


■0 

.  w 

.  o 

in  'd  o 

j::}  § 

•H  O 


OJ  txO  r—       to  C7>C\J.::f  rH  OJ  0|^ 


Cr.  r>-:  CVJ  1  rH  VX>  rH  L^^  h^-.  O.j  ^ 
r-'.        OJ        rH  r-M  TO        f^,  C\i  rH 


LOi'  I — VjD  CT-  to  O  ^  ^--O  O  to 
rH         r->.  rH  rH  CvJ  C\J  r-| 


CVi  O  CVJ  OJ  CO  to  O^H  CM 


O  O  iH 

OJ  rH  CM 


OJ  to  O  O  «H 
rH  rH  r-!         OJ  C\!  rH 


O  rH  LO        K^i  O  r>-^  ^  to  CVl 


C\J  CVl  LT  .    I    rH  li"  ^  r-i  tO  VD  ^r-^ 

r^vx)     ^  tr  ,     o  o■^  ^ 


o"*^  O  C7^^  LT.  L^^  OJ  rH 

'•'•'(1      •      •      r      •      •      •      •  * 

to  CM  rxj  u:)  r—  c*^  r-  :  rH  r  ~  o  cm 
Lr\  t-^KD  r-«^\         Lc^  to  r,o  r^^j- 


o  o  o 

rH  rH  rH 


CM  to  rH  rH  O  ^  to 
CM  pH         rH  rH  rH  rH  rH 


OJ  rH  ICM 


r—  to  o      cn  a>  c\j  cm 


■'JD  C\J 

rH  H 


to  rH 

O  rH 


to' 


O 


to  Lr^^  v  r)  t^q 


o  o■^^  tK)  o 

OJ  rH 


0\  K-^  I-— 
rH  rH 

^toLO  rHOJOJCMOdr^OtO 


V.O  r  H  OJ  LTn  to 


tO  ^  rH' 


iJTiVr) 
^  OJ 

rH  K^[r— 


O'  oSr— O  H  'rH  o 


CT-.  O  Lr^  0-^ 
CM  CO 


O  t-O  K- 


to 


to 


I^nCM 

o 


o 
o 

K^.  O 


o  o 
o  c 

lr^  Oi 

0">tO 


o  O  O  O  O  P 
O  t>0  CM^  ^ 

a^.cTvo  a^to  ?-j 

rH  O 




O  O  ?^ 
OOP 

o  o 

o 


o  o  o  o  c  o  o 

o  o-  o  o  c  o  o 

CvJ  h-  h~  ir      cj  to 

CT>tO-tO  G■^tO  O  CJ', 


LT-, 


"5:  *^ 


^  ^  ^ 

O  O  rH 


1^  TO  OJ  OJ  ^  to  to  to  to  to  to 

to  to  to  :  i  I.   1  I  I 

r--  I    i  I  r—  ^  ;^ 

I         r^-q  ,     I  ^  -r  -^  -XD  VD 

{25  UTMX  .rH  r~{  r--{  r-^  r-i 

J     1  rH^'     »  !  1     I  I  I 

1  -rj  pH  I    1  ^  cr^.  O  ^ 

CM  OJ  C^l  rH  OJ  CvJ  CvJ  CM  K", 


:  0 


r--  r-~     fe:  cd 


  h-f:^   1  o 

VX)  r^,  LT  ^VX)  I.  O  {2?  > 

r~f  rH  rH  r-^  rH  rH  O  -j; 

I     I    r-H     I      1  bO    !  rH 

rH  rH  LT^  CT^^  \  KD  \ 

rH  CJ         OJ  CM  r—  CM  LT^ 


t/3 


rH 


n 

0 

0 

O  M 

h  Ph 


0  0 

W  ^.  t> 

-P  0- 

0    C3  nii. 

^  0^ 

^  rH 

^;  ph  ctj 

•  o   •  • 


Jh    0  r: 

Co  -P 

.  O 

(HI  . 

E:  g  ^  n  i 

,r{      •      •     •  'H  » 

S  -H  .H  .H    S  •H 

o  53  s  a  o  s 

rH        Lr^^  rH  t>0 


o  o 

CO 

'  tlD  O 
.H  a 
^  -H 
O  rH 
•H  rH 

p:;  ^s:  n 

— 

M 

M  w 

.H 

O 
0  ^ 

O  CO  c3 

^  fti 


H 

o 

M 

0  M 
0  'H 

O 

O  JiJ 
•H 
JiOrH 
•H  rH 


^1 
O 

B 

■I 


5=  t: 


•05 

^  g 

0  o 

0.  , 

o  o 

P  H 
rH  bjDrH 
O  .H  .H 

O  pq  ^ 


1>D 
•H 

fH  0 
ft  rH 
W  -P 

0  fq 

rO  _ 
rCl  "d 

0  rH 

o 


• 

• 

o 

O 

0 

0 

o 

■+;» 

u 

o 

0 

0 

• 

rH 

t: 

o 

m 

* 

PI 

oi) 

CM 

o 

• 

do 

^. 

CM 

o 

O  =fc 

0 

0 

-P 

i 

to 

H"> 

0 

0 

1 

•H 

-p 

Cj 

pa 

-P 

s 

P( 

o 

• 

o 

JO 

w 

rHh--tOrHCMh-toa>h~-tOCr\ 

Lr^.v.o  m  K", 


CTn  I — 

CO  ^ 


K^rH^  L^^U3^  O  tO 

rH  Lr>  to 


'd 
f-t 
o 
o 

Q) 
^1 

0  O 

o3  -d 
^1  o 

M-l  .H 

n-J  ft 

-p  ^1 

PJ  o 

o 

0 

"-5  UL) 

'd  ri 

Pi  1> 

*  ® 


1 


I 


I 


4^ 


CD 


<D 

8 

> 
ft 

o 
o 
o 

0 
+:> 

n3 

CO 


ft^ 

o 
Pi 


•     •  • 


r— EH 


cvi  CO  OJ  cj-      ctn  r-r<=i- 

•     •     •     •  •     •  • 


to 


^  r-r  o'  ^ 


CO  cvi 


ltn  O  t  o  ^ 


K■^  cv) 


LP\VI>  ICS 


OJ        OJ  C^! 


^  to  O 


OJ 


^  V.O  OJ 


4i4 


1 

Hj 

O 
CO 

t/"j  ^-i 

^-^  O 


^  4J 

o  o:i 

•H  (D 

03  O 


w  o 

G)  .H 


o 

Oj  C^i 


o  u 

1-1 « 


G  o^^^■^    '  rH  »^  Oi 


Lr\  r-- 

f^,  iH  Oo 


^  OJ 


to 


oi  OJ  irMr\to 
•   •    •   •   •  I 

o^t>3  r^>,ct  I 


O 


•     •     *     •  • 

ir->  LT'-.  r-4  OJ 


OJ       ^  ^  LT^     •  <D 


C  h-  OJ  K^, 

OJ  rH  rH 


to 


OJ 


o         o  o>. 

•    •    •    •    •  I 

OJ  Lf  .i.r\^  ijT.  I 

rH  Lr>  LT^ 


OJ 


K^.  LTn  CTn  rH  0"^ 
•     •     •     •  • 

^3  O  C  to 
LT  .  CJ  rH  ^ 


■  O 


O  oj^  to  cr\ 


rH  ^  _ 
-a 




o  o  o  o 

O  O  rH  , 

LrMO  o  ^^ 

VD       CD  O 


CM 


o  o  o 
o  c  c 

O  rH 
iH  O  O 
rH  rH  H 


H 

I 

C) 

o 

•H 

o 


OJJ^^  CS^VvD  rH 
VX)  OJ  ^  VJD 
—   »• 


O 

rH  rH 


CVJ 


to  o 


t:  t: 


H  rH 

J.} 

OJ  C'J 

"X^  T 

111 


0  0 
ft  O 


OJ  o 

1 

OJ 


^  ^  ^ 

to 

r— r —  <:d 
I    I    I  1> 
xn  m  m  <^ 

to  cjNr^  . 
I    i  { 


O 
O 

to 


rH 
I 


O 

tl) 
c3 

 fn. 

o  c  o  o  O  O  P 
o  c  o  o  o  o  , 

K^,  O  ^  OJ  vjD  irN  J-i 
O  cr\co  o  o  c^^  o 

rH  r-H  rH  Ch 


•  0 

+3  0 


o 

•H 

S3 

p 


C  O 

o  ur 

C  cr^.  o 

rH  tH 


 — . — _  ^ 

>  Irs     ^  c5 

irS  r-^  1  rn  h-  0 
1  ^  r  -  i  > 
I    I  ^  o    I  ^  -=JJ 

fe  ^2}  to  rH  ^  r- 

I  I  >-^,VJD  \  to 
C\J  VjD        O  J  to  rH 


 0 

IT  -,  0 

I 

to  OJ 


*  * 

.H  .H 

rH  rH 

OJ  rH 


G 
O 

i 

•H 


•  • 

02  O  O 
•H 

Jh  rH  0 

O  M  r-l 
ft  'H 
WOW 


Pi  w 

ft  a 

m  o 


Pi 

\^ 

^4 

* 

• 

0 

0 

P-. 

CO 

m 

0 

s 

0 

U 

4^ 

0 

^  P. 

0 

.  0 

0.) 

u 

0 

CO 

in.  g3 

0 

PJ 

P?  00 

^H 

'1 

PJ 

rH  0 

• 

id 

•H 

•H  4-' 

• 

Pi 

P^  ' 

* 

Pl  ^  . 

• 

• 

r-. 
•H 

Pl 

CO 

0  0 

• 

•H 

• 

• 

• 

•  • 

0 

•H 

s 

•H 

a 

•H 

•H 

•H  .H 

0 

s  • 

c 

CO  ^ 

0 

s 

e 

rH 

0  0 

OJ 

H 

rH 

OJ 

rH  C7^ 

• 

0 

• 

• 

0 

'  • 

0 

rH 

:  0 

rH 

rH  e 

0 

5= 

0 

0 

0 

0  • 

 »  

 r-^  — 

f4  ?^ 

0 

Pi  0 

CD  0 

?4 

P^  • 

> 

Pi 

-■d 

0 

0  rH 

PJ 

4^  .H 

P5 

U 

cn  rf 

Q 

0 

^  Pi 

0 

0 

4^ 

Cfi 

P>^ 

2  ^ 

4J 

J-l 

0 

•H  0 

Tj 

0 

«= 

0 

^^ 

P  CO  pu, 

^  0 

rH 

«H 

^  'a 

0 

• 

Eh 

• 

«H 

6 

•£  ;i 

CO 

0  0 

• 

• 

•H  .H 

0 

PL, 

{21 

pq 

1 


o 


0     0  ^1 

ft  ft  0 

t:^  ^  P 


iH  OJ 


CM 


m  Ui  u 

&^   CO  O 

EH  o5 

^  g 

.h'  ft  0 

Eh  CO  U  V' 

p    o  .H  «H 

O  O  c3  0 

to  W  Fh  »-3 


OJ 

pj 

p^  S 

s| 

o.  ^z: 
Pi  o 


CO 

11 

P^  O 


rH  * 

•H    0  to 

W    Pj  W 

0  Cf, 

■  0  u 

0    c9  O 

P  W 


0 


HH  Pi 

0 

0  "TJ 

^  'd 
CO  .H 

P  W 


rH  rH  to 


H  OJ  r^O  LTMO' 


Ln  in 


^1 

o 
o 

0 

J4 

0  O 

c3 

ri  o 

tH  .h 

ci  u 
u  0 

45  ^ 

p:  o 

0  «H 

o 

c5  0 

Cd 

C3  J4 

0 

P$  > 
O  < 
*  ® 


o  o 

c  ■  4^ 

O  Co 


m 
>> 
o 

t 
pi 
w 

8 

CO 

•H 

U 

(1) 

g' 

o 
o 

Q) 

c3 

CO  •« 


to  ir 


o  to 

4:>  U 

CO  O 


o  o 


o 

O  »4 


8) 

-H 


S  8 


f 

rH 


rH 


o 
9 


51 


C 

fH 


rH 

rH  ir^ 


•  •  • 

rH         rH  rH 


OJ 


iH  OJ 


o     aj  r^»tH^  c\j  to^  cr-.  OJ  Lr\ 
•  •••••••••} 

CJ     .  to  r/)  OJ  o  r--  CTx^  o     ^  i 

rH"  rH  r-t  r-\ 


1? 


O 

^-t  o 


to 


LT.VJD 


^  LC.-i-t 


cr.  OJ  OJ      c\j  ^  irMrx  rH  rH  o 
•  •••••••••  • 

VJDh-K^rHr— rHrHCJCr.r-0 
rH'iH         iH  rH  rH 


O  r—  O  to         rH  OJ 

•  ••••••••• 

CTn  CT.       rH  I —  to  OJ  ICsKD  tO 


CJ       LT A  r--  N-,  OJ  \X>  ^  o  ^  to  to  O 

Lr>  cv!  rH  ^-  CO  K^  11^  c:>  c^^  rH  o 

OJ  OJ  ^  r'-^i  OJ  fC.       LT  .  0 !  LPv 


O  OJ  rH"        rH  O 

K>---:f      OJ  i^o  cH  - 


1/^ 


r--vx)  «>D     tcLr>^  ^totOlrMr^tc^rH^■^* 


O 

rOOJ  OJ  rH 


OJ  CJ  I — 
lr^  OJ  LT^ 


CP. 


OJ 


to 


© 
}> 

©  ^ 
o  Pi 

O  .rf 


o 


© 
si 


© 

K  CO 
»H  .r4 


o  C'  n 

CP.  C  o 
H  «H 


o  o  n 

O  Li■^ 
rH  OJ  U 
Ox-AO 
rH  rH  «M 


CO 


Kb 


000 

OJ  ur^to 
000 

r-{  r-{  T-\ 


CO 

o 
o 


O  O 

4^  /3 

CO  d 

•H  CI 

o 

g  § 

CO  to 

o  o 

CP.  CP> 


©  o 

o  c:  c3 

G  IH  IH 

t  §  § 

•a*  CO  CQ 


000 

o  c:  o 
o  Lr\ 

rH  C  O 
rH  rH  H 


I 


OJ 


© 

§  ^'^^  ^ 
^  © 

'^J  >. 

to  T-\ 

OJ  I 

1  to 

Cu  OJ  • 


rH 

4^  • 

0^  .H 


o 

rH 

O  p 
CD  ■ 


00 

o  o 


© 

r-vx)  © 
J  > 
CO  I 
^  to  ^ 

OJ  C  I 

~Wp^ — 

4J  -d 

U  rH 
O  © 
©  S 

ci>  o 
•  ^ 

S  .H 

0  G 


o 

rH  ■ 
O 


^  rj  M 

O  t0.vX> 

to  I  I 

I  to  »^ 

to  rH.  to 

^^  rH^ 

t  (  } 

H  OJ^ 

00  OJ  OJ 


e^o 


r  -  Lc 

rH 


O  r-{ 

h-  to 
I  1 

to  to 

tJO  rH 

OJ  rH 

OJ  r^. 

OJ  00 


cr.  1  I 
r--  to  u 

I   rH  CTN 

to  r^.-=^ 
to   I  I 
1  o 

OJ  K-\rH 


•H 

I  o 


VJT)  O 

to 
I 

OJ 


c:  CO 


^  rH 
CQ  EH  rH 

w  •  05 

fi  w 

©  c3  ^ 
EH  CT>^  ^ 


OJ 

• 

^  J/J 

©  • 

•a 


■  m 

©    CO  © 


^  Hi        F-H  r^  rH 


C    t:    t:  S: 


CO 


• 

EH 

% 

* 

n 

0 

tH 

•H 

Pi 

"  CO  . 

•H 

• 

CO 

© 

Id 

> 

• 

rH 

Ph 

•H 

EH 

•H 

0 

'  « 

to 

n 

t> 

rH 

VJD 

••  • 


C5  C.->    ©  ^  O  PL, 

©  *tj  -tj 

h  U  <:>  X  u  M  u 

^  CO  f4  rt  ^1  o 

^  O  j-q  W  O  10  Vi 
o7~  OJ 

^it=o.' 
OJ  M 

^  ^  ? J  00 

©  CO  to 

©  10  p^  c/;  to 

t-l    C-i    .  0?    CO  Cj 

O  c3  <D  ©  04 

.    P4  rH  v; 

-H  45  Cj 


^  cJ 


fH 

o 

^  >q  .  Ph      pq  ^7-: 


rH 

VD  c  ■^ 


CP.  rH  OJ  r^,  CO  ^  to  rH  CO  C^^ 
rH  CO^^  P-r^l —  P-tO  CTSCP 


O 

U    £4  © 

©  ^ 


o  o 

e:  o 

•H  .H 

u  o 

^  p. 

4J  ^^ 

p;  o 

©  «H 

o 

G 

^  >: 

*  (8) 


The  follovring  organizations  cooperate  in  the  snow  surveys  and 
irrigation  water  supply  forecasts  for  the  Colorado,  Missouri- 
Arkansas  and  Hio  Orande  watersheds  "by  furnishing  funds  or  services » 


Colorado  State  Engineer 
Wyoming  State  Engineer 
.  Utah  Stato  Engineer 
New  Mexico  State  Engineer 
Montana  State  Engin^r 
Nebraska  State  Engineer 
Colorado  Experiment  Station 
Colorado  Extension  Service 
Montana  Experiment  Station 
Utah  Experiment  Station 
EESSRAL 

Department  of  Agriculture 

Forest  Service 

Soil  Conservation  Service 
Department  of  Interior 

Bureau  of  Reclamation 

Indian  Service 

(Geological  Survey 

National  Park  Service 
Department  of  Commerce 

Weather  Bureau 
War  Department 

Army  Engineer  Corps 
PUBLIC  UTILIITISS 

Colorado  Put^lic  Service  Company 
Western  Colorado  Power  Compaiiy 
Montana  Power  Company 

Denver  and  Bio  Grande  Western  H»  R.  Company 
MUNICIPALITIES 

City  of  Bozeman 

City  of  Denver 

City  of  Boulder 
WA!PER  USERS  ORGANIZATIONS 

Poudre  Valley  Water  lasers'  Association 

Arkansas  Valley  Ditch  Association 

Colorado  River  Water  Conservation  District 
IRRIGATION  PROJECTS 

Farmers  Reservoir  and  Irrigation  Company 

San  Luis  Valley  Irrigation  District 

Santa  Maria  Reservoir  Company 

Costilla  Land  Company 

Uncompahgre  Valley  Water  Users*  Association 

Wyoming  Development  Company 

Goshen  Irrigation  District 

Kendrick  Project 

Pathfinder  Irrigation  District 

Salt  River  Valley  Water  Users'  Association 

San  Carlos  Irrigation  and  Drainage  District 


Many  other  organizations  and  individuals  furnish  valualDle  inform- 
ation for  the  snow  survey  reports.    Their  cooperation  is  grate- 
fully acknowledged. 


